Introduction. To determine the reliability of intraoperative frozen section (FS) assessment of sentinel lymph nodes (SLN) in breast cancer patients and describe the factors affecting its evaluation.
INTRODUCTION
With the advent of sentinel lymph node biopsy (SLNB) by frozen section (FS), trends in breast cancer surgery have shifted towards breast-conserving treatment and avoidance of axillary lymph node dissection (ALND) for better quality of life outcomes. In principle, injection of a radioactive isotope and vital blue dye around the area of the tumor allows localization of the first node to receive lymphatic flow which, in principle, is the sentinel lymph node (SLN). The node is then biopsied and examined by routine histopathologic techniques and evaluated for metastasis. If the node is free of metastasis, then it is likely that locoregional spread has not occurred and further ALND is avoided. 1 The practice of SLNB has been extensively studied since its introduction into clinical practice in the 1990's. The procedure is an extremely sensitive and specific method for predicting whether metastasis has occurred in regional lymph nodes. 2 The sensitivity of intraoperative FS in identifying nodal metastases within SLNs has been reported to vary within the range of 44% to 95%, with most studies reporting the sensitivity to be between 60-75%. 3 Advances in histopathologic methods for SLNs allow safe and accurate identification of early breast cancer without axillary node involvement, and SLN is now widely accepted and recommended by the American Society of Clinical Oncology (ASCO) 4 as it has shown greater benefit in reducing post-operative morbidity and complications like lymphedema, pain, numbness, and limited shoulder movement, which translates to better quality of life (QoL) outcomes. 5 In line with this, numerous studies have emerged in recent years validating its said advantages. The first large prospective randomized control trial, the Axillary Lymphatic Mapping 
RESULTS
Sentinel lymph nodes (SLN) were successfully identified in 240 of 245 patients with the use of both blue dye and radiolabeled gamma probe, with an identification rate of 98.36%. Lymph nodes submitted for FS ranged from 1 to 13 with an average of 2.6 lymph nodes per examination. This totalled to 616 SLN submitted for FS and subsequent routine paraffin sections; the majority of cases were negative on FS (531 SLN or 86.20%) with 524 true negatives on paraffin sections. All positive SLNs on FS were likewise positive on Against Nodal Axillary Clearance (ALMANAC) trial, compared both procedures for comprehensive and repeated quality of life assessments over 18 months. 6 Similar observations and conclusions on patient outcomes were reported in the National Surgical Adjuvant Breast and Bowel Project (NSABP). [6] [7] [8] [9] [10] Contemporary practice in our setting has since been influenced by promising clinical data. However, studies on the effectiveness of intraoperative FS with SLNB in our country remain few. Here we report the cumulative six year experience at The Medical City and evaluated the sensitivity, specificity, and positive and negative predictive values of intraoperative FS of SLNs. Furthermore, we analysed the impact of discordant FS examination and pathology findings on axillary lymph node dissection. Women who have undergone extensive breast surgery such as breast reduction or augmentation, as well as extensive axillary surgery such as excision of axillary tumors. SLN was identified using vital blue dye and gamma probe methods as per protocol and submitted for histopathologic examination. All lymph nodes were subjected to FS wherein imprints and tissue sections were taken for examination and intraoperatively reported as either positive or negative for tumor metastasis. Subspecialties (Nuclear Medicine, Surgery, and Pathology) involved in the study followed a protocol which was agreed upon by a concensus within each department. This study was granted an approval from our Institutional Review Board in accordance with the guidelines of the International Conference on Harmonization of Good Clinical Practice (ICH-GCP).
METHODOLOGY

Validation
Validation of sentinel node status was done by comparing the number of SLN positives and negatives with ALND outcomes. Starting from January 2011, twenty eight (28) of these cases were identified to have a scheduled ALND in spite of a negative SLNB, as indicated in their histopathology forms. These were done upon agreement with their surgeon.
The remaining tissue samples, including those submitted for FS, were subsequently processed on paraffin section. One four (4) micrometer thick section for each lymph node was mounted on a single glass slide. Three such sections (levels) for each lymph node were taken, with an average distance of 40-50 micrometers apartcorresponding to three (3) levels, and stained using hematoxylin and eosin stain (H&E). It can be concluded from our results that proper technique and meticulous screening with intraoperative FS of SLNB reliably identifies locoregional metastasis. Identification of these metastasispositive nodes through SLN technique allows the surgical practitioner to harvest positive nodes only and avoid aggressive ALND. Also important to note, given the high sensitivity for negative SLNs, subsequent ALND may not be performed which may spare the patient from other morbidities.
According to studies, variables affecting the procedure are the following: age, pathological tumor size, histology, year of accrual, and method of detection. 11 Predictors of further nodal involvement are tumor size, lymphovascular space invasion (LVSI) and lobular histology. 12 A positive FS can save the patient a second reoperation for completion axillary lymph node dissection and a negative FS paraffin sections (85 TP, 0 FP). These results yielded a sensitivity of 92.39% (CI 84.94 -96.97) and a specificity of 100% (CI 99.29 -100). Our study shows that intraoperative FS has a 98.68% negative predictive value when confirmed with subsequent paraffin sections (See Table 2 ).
Consequently, these results were validated by eighty one cases that underwent subsequent ALND, wherein 53 cases had positive SLNs and 28 cases had negative SLNs. Out of the 53 positive SLNs, 50.1% or 27 cases were found to be negative for metastasis on subsequent ALND, while 49.16% or 26 cases were found to be positive on subsequent ALND. Out of the 28 cases with negative SLNs, all or 100% were confirmed to be negative on subsequent ALND. There were no false negatives by ALND out of the 81 cases observed in this subset. This corresponds to 100% sensitivity, 50% specificity, 100% NPV, and 47.17% PPV of intraoperative FS when compared to ALND results.
The tumor deposits were evaluated upon routine paraffin examination and categorized either as micrometastases (<2.0 mm) or macrometastases (>2.0 mm) (See Figure 1) . FS of SLN detected mostly macrometastases in 67 (78.82%) of the 85 positive cases. Micrometastases were also detected in 18 cases (21.18%). The ALN dissection performed on the 81 patients with positive SLN yielded 53 patients (65.43%) confirmed positive on ALND, while 28 patients (34.67%) were negative. Eighty two (82) of the SLN positive patients were histologically diagnosed as Invasive Ductal Carcinoma, while 6 were classified as Ductal Carcinoma in situ. Breast cancers staged as T2 comprised 27.72% of the cases, with LVSI noted in 24.89% (See Table 3 ).
DISCUSSION
Currently, our centre has an overall identification rate for SLN biopsy at 98.36%.Validation of sentinel node status was done by comparing the number of SLN positive and negatives with ALND outcomes. Our results demonstrate that out of the 53 positive SLNs, 50.1% or 27 cases were found to be negative for metastasis on subsequent ALND, and out of 28 negative SLNs, 100% were confirmed negative in ALND. This finding support the concept of sentinel lymph node as the first lymph node or group of nodes encountered in the lymphatic drainage of the breast. Aside from this, it validates that the technique done by the surgeons in identification of sentinel node is acceptable because all the negative sentinel nodes were indeed negative on the subsequent axillary node dissection. Discordant FS results were noted on seven SLN negative cases (8.23%) where micrometastases were noted only on permanent sections (7/85). The false negative rate was 1.31% and NPV was 98.68%. Those were observed during the early course of introduction of this method at our hospital. As we gained experience, multiple levels (2) or step sections were done on each of the submitted SLN for FS, which eliminated our false negative results since October of 2010. Still, other studies have reported higher false negativity at 11% 2 and discordance rate of FS at 17%. 13 Therefore, limitations inherent to the procedure should always be taken into consideration. Frozen section may fail to detect micrometastases. Apart from doing multilevels on FS, immunohistochemistry (IHC), particularly antibodies to cytokeratin have improved the identification of SLN. Even though this technique was not included in our protocol, studies have shown that IHC has been reported to upstage the disease in approximately 10% of patients with negative SLN. 2 This can improve identification of micrometastasis and isolated tumor cells that maybe difficult to identify even with routine H&E technique.
Submitted SLN for FS range from 1 to 13 lymph nodes, with an average of 2. A study concluded that this may either be due to the migration of dye or isotope from the true SLN to secondary lymph nodes or a normal anatomic variation in which the lymphatics of a given site in the breast drain simultaneously.
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CONCLUSION
Intraoperative FS can reliably evaluate the SLN status of women with early breast cancer but it may fail to detect micrometastases. Factors affecting the effectiveness of intraoperative FS of SLN include the predictors of nodal involvement (size of tumor, histology, lymphovascular space invasion), number of step sections, and size of metastases.
